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LRFD and 
Optional Materials 

Jennifer Green, P.E. 

Rick Renna, P.E. 

State Hydraulics Office 

Load Resistance Factored Design 

• Expected loads multiplied by Load Factors 
–  Different values for different types of loads 
– “Probability of failure” of each limit state (failure 

mode) 

• Strength reduced by Strength Reduction Factors  
– Accounts for variability in strength 

• Factored loads ≤ factored strength 
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Why LRFD? 

• FHWA requirement 

• Consistent with other structural infrastructure 

• No problems with Index 205 

FDOT’s LRFD Field Assumptions 

• Pipe installed per FDOT specs 
– Deflection 
– Backfill compaction 
– Embankment load condition (wide trench) 
– Bedding approach 
– Backfill material 

• Pipe above groundwater table (conservative) 

• Soil = 120 pcf 

• Standard LRFD code live loads 
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FDOT Field Assumptions? 

What’s Changing? 

• Minimum cover 
– NOT increasing where past significant usage 

shows no record of problems 
– Decreasing for flexible pipes 

• PVC maximum cover increasing significantly 

• No more extra base / frangible base options 

• Improved clarity & organization 
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Status of Index 205 Revision 

• Pipe Industry review of computations ongoing 

• New cover requirements being crafted 
– Will be discussed with Industry 

• Layout of information in Index 205 
– Will be discussed with DDrEs 

• Revised Index 205 in 2014 Design Standards 
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Optional Materials 

Jennifer Green, P.E. 

Rick Renna, P.E. 

State Hydraulics Office 

Objectives 

•How to document optional materials 

•Optional Materials Tabulation Sheet 

•Not: 

•Layout 

•Hydrology 

•Sizing 

•Flow Lines 

 



6/21/2012 

6 

Why Optional Materials? 

•Competition 

•DOT policy since early 1990s 

•Federal requirement in 2006 

Optional Materials 

N = 0.012: 
•Steel Reinforced Concrete Pipe (SRCP) 

•Non-reinforced Concrete Pipe (NRCP) 

•Spiral Rib Steel Pipe (SRSP) 

•Spiral Rib Aluminized Steel Pipe (SRASP) 

•Spiral Rib Aluminum Pipe (SRAP) 

•F 949 PVC Pipe (PVC) 

•High Density Polyethylene Pipe (HDPE) 

•Polypropylene Pipe (PPP) 
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Optional Materials 

n ≥ 0.020: 

•Corrugated Steel Pipe (CSP) 

•Corrugated Aluminized Steel Pipe (CASP) 

•Corrugated Aluminum Pipe (CAP) 

•Structural Plate Metal Pipes 

•Metal Box Culverts 

 

Requirements 
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Optional Materials HB 

• FDOT Drainage Website 
http://www.dot.state.fl.us/rddesign/dr/Manu
alsandhandbooks.shtm  

• Updated to include PPP  

• 2010 CSLE is not included (updates pending)  

• Examples 

• Corrosion tables and charts 

Optional Materials HB 

http://www.dot.state.fl.us/rddesign/dr/Manualsandhandbooks.shtm
http://www.dot.state.fl.us/rddesign/dr/Manualsandhandbooks.shtm


6/21/2012 

9 

Culvert Service Life Estimator 

2010 CSLE 

•Culvert Service Life Estimator 

•http://www.dot.state.fl.us/rddesign/dr/M
anualsandhandbooks.shtm  

 

http://www.dot.state.fl.us/rddesign/dr/Manualsandhandbooks.shtm
http://www.dot.state.fl.us/rddesign/dr/Manualsandhandbooks.shtm
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2010 CSLE 

•Updates 

•New LRFD pipe cover requirements 

•Removal of restrictions on HDPE Class II 
(still not allowed in Florida Keys) 

•Addition of 50yr acceptance for 
Polypropylene Pipe (PPP) 

 

2010 CSLE 

•Tutorial Available  

•http://www.dot.state.fl.us/rddesign/dr/up
coming-events.shtm  

http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
http://www.dot.state.fl.us/rddesign/dr/upcoming-events.shtm
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OMTS 

   Optional Materials Tabulation Sheet 

What OMTS Should Be 

•Short 

•Clear 

•Succinct 

•Project specific 
• Station limits with exceptions 

• Structure # 

•Demonstrate options considered 
•Documentation requirements in DM Ch. 6 

•Cross Drain and Side Drain pipes 
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What OMTS is NOT 

•Generic 

•Exhaustive 

•More than two pages 

When would you not prepare an 
Optional Materials Sheet? 

• Existing CD or SD extensions only 

– Same material required 

– Exception for MES with plastic pipe types 

• PPM changes underway 
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OMTS Examples 

• Structure by Structure 

 

OMTS Examples 

• Good use of “Exemptions” 

• Options provided where appropriate 

• ERCP Class? 
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OMTS Examples 

• Documentation  

• Concrete class  

OMTS Examples 

• Great example of “non-traditional” use of 
summary of drainage structures and optional 
materials tabulation combined in one table 

• See remarks column for reasoning for pipe 
material restrictions. 
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OMTS Examples 

OMTS Example 
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OMTS Examples 

• RCP ONLY!!!! Why? 

• Elliptical abbreviation? 

• Side Drains shall be extended with “like” 
materials 

OMTS Examples 
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OMTS Examples 

• Elliptical Class I? 

• SD-3 with MES – end metal or concrete 

• No metal option shown – 25 yr DSL 
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OMTS Examples 

• 2.5 mile project summarized in 2 pages 
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OMTS Examples 

• RCP Class? 
• Minimum gage thickness for corrosion? 

OMTS Examples 

• RCP ONLY!  Concrete Class? 

• Document “why” 

• Don’t forget optional materials for side drains! 
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OMTS Examples 

• Abbreviation for elliptical concrete? 

• Concrete class? 

 

OMTS Examples 

• Good – Extension of CD with same material  

• Bad – Forcing new const. to be RCP also  
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OMTS Examples 

• Extending pipe with dissimilar pipe material 

OMTS Examples 

• Drainage Structure sheets with no OMTS! 

? 
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Summary 

• 8 months of Tallahassee Lettings for a District 

• 21 projects with OMTS 

• 76% inappropriately documented materials on 
the OMTS (if one was provided) 

Summary 

• OMTS  

– Succinct 

– Complete 

• Document “WHY” 

• State as well as a Federal Requirement  

– applies to ALL LAP projects with Federal $ 
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Questions? 

Contact Information: 

 

Jennifer Green, P.E. 

jennifer.green@dot.state.fl.us 

850-414-4355 

 

Rick Renna, P.E. 

rick.renna@dot.state.fl.us 

850-414-4351 

mailto:jennifer.green@dot.state.fl.us
mailto:rick.renna@dot.state.fl.us

